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kl3o6peTeHMe OTHCXSMTcn K o6nacTM 
oneKTpoTexHMKM M MO)KeT 6biTb McnonbaoeaHO a 
ycTpoPicTBax, npeMMyu^ecraeHHo 
npeAHaaHaMBHHbix An« paOoTbi a warHHTHbix 
nonnx Bbime 5 Tn npvi BbicoKnx nnoTHOCTflx roKa 
M HM3KMX ri/icTepe3MCHbix HOTepflx. CornacHO 
naoepereHMio cnoco6 naroTOBneHMJi 
KOMno3MTHoro caepxnpoBOAHUKa Ha ochobb 
NbTi cn/iaaa, BKnK)MaiOLij(M(^ onepai^kiM 

0OpMMpOBaHM9 nepBklHHOR KOMnOSMTHO^ 

aaroTOBKM, coAepKaiMef^ Hapy)KHyio oConoHicy na 
CTa6MJiMaMpyiou^ero MarepMana m oceaoi^ 
i^MJiMHApviMecKMj) 6noK Ma NbTi cnjiaaa, 
3KCTpyaviK> M Aect)opMkipoBaHMe nepsMMHoH 
KOMnoaMTHof) aaroTOBKki AO nonyHeHMn 
liiecTMrpaHHoro npyiKa, peaicy luecTurpaHHoro 
npytKa wa MepHbie AnMHw. c6opKy a nexjibi M3 
cTaennkianpyioinero Marepnaxia. oKcrpyaMK) 
BTOpMHHOC^ KOMnoanTHoC^ aaroTOBKM M 
Aecji>opMMpoBaHMe c npoMe>KyTOHHbiMM 
TepMoo6pa6oTKaMM, Bbino/iHfleMbiMM npn 
TGMnepaType or 370 ao 400"C, ao KOHCMHoro 



paaMepa npoBOAa, xapaicrepeH tom. hto 
sKcrpyaMio KOMnoaMTHbix aaroroBOK npoaoAnr 
npM reMneparype ho 6onee 400°C. 
TexHMHecKUM peay/ibTar npeAnoKeHHoro 
cnoco6a naroTOB/ieHnw KOMnoanTHoro 
csepxnpOBOAHMKa Ha ochobg NbTi cnnaea 
aaKHfOHaercfl b yBe/inHeHUM nnoTHOCTM 

KpMTMMeCKOrO TOKa B CpeAHMX M BblCOKMX 

MarHMTHbix nojinx b cpeAHew na 3-5% no 

CpaBHeHMKI CX> CBOf^CTBaMl^ npOBOAHMXa, 

nonyneHHoro c ncnonbaoBaHMeM aKcrpyann npM 
TeMneparype 550-600°C. 1 a n. 4)-nbi. 3 v\n. 
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(57) Abstract: 

FIELD: electrical engineering. SUBSTANCE: 
method involves molding primary composite 
billet having external coating from 
stabilizing material and axial cylindrical 
block from NbTi ailoy. The primary composite 
billet is extruded and deformed to produce 
hexahedral bar. The hexahedral bar is cut to 
produce measured length bars that are packed 
into envelopes from stabilizing material and 
subjected to extrusion for producing 
secondary composite billet, and deformed 
with intermediate heat treatments at 370 to 
400 C to obtain the final size of the wire. 



Composite billet extrusion is carried out at 
a temperature not exceeding 400 C. EFFECT: 
increased critical current density in medium 
and high intensity nTagnelicfi^ds. 2 cl. 3 dwg 
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M3o6peTeHne othocmtcji k o6nacTH 
aneicrpOTexHMKn m Mo>KeT 6biTb ncno/ib30BaHO b 
ycTpoi^cTBax, npenMyu^ecTBeHHo 
npeAHasHaHeHHbix Ann paOoTW b MamnTHbix 
noriflx awiue 5 In npn bucxikhx njioTHocTwc toks 
VI HM3Kkix rviCTepesvicHbix noTepnx. 

MaaecTeH cnooo6 no/iyHeHun KOMnosMTHoro 
cTa6Mriki3MpoBaHHoro CBepxnpoeoAHktKa Ha 
ocHOBe NbTi cruiasa, BicnioMaiou^Mf^ onepai^MM 
cpopMi/ipoBaHMn nepBMMHoCf KOMnoawTHoPt 
aaroTOBKM, coAep^KaiMeC^ Hapy)KHyio oGonoHicy \a3 
CTa6MJiM3iipyioiJ4ero MarepMajia \a oceeo^ 
L^MfiMHAp^MecKHfl 6jioK M3 NbTi cnjiaBa. 
sKCTpyaMK) M Ae4x3pMvipoBaHiie nepB^MHOt) 
KOMno3MTHo(i aaroTOBKki ao nonyHeHdsi 
liiecTurpaHHoro npytKa. pe3Ky luecTurpaHHoro 
npyiKa Ha wepHwe AnMHw. noBTopnyio 
onepauMK) c6opKVi b Mexxibi ii3 
CTa6Mrin3MpyK)U4ero MarepHana, OKCTpysnto 

BTOpUHHOC^ K0Mn03MTH0« SafOTOBKM M 

AecjpopMkipoBaHi/ie c npoMe>KyTOHHbiMM 
TepMoo6pa6oTKaMM, BbinoriHs^eMbJe npi/i 
TeMnepaiype or 370 ao 400 °C. ao KoneHHoro 
pa3Mepa npoBOAa. xapaicrepHbiP^ tom, sto 
npOL^ecc 3KCTpy3MM BBeABH Ann o6ecneMeHkin 
MeTaxinyprMHecKOt) CBnan Mej^Ay aneMeHTaMvi 

riojiyMeHHbiif nyreM SKcrpyavivi KOMnoaMTHbifl 
npyroK o6naA^eT BbicoKon n/ioTHOCTb>o 
ynaKOBKM \a xopoujen MerarinypmHecKofl canabio 
Me}KAy ajieMeHTBMM. DpoL^ecc sKcrpyaMM 
cocTasHoi^ aaroTOBKM flsnnercn ocHOBHbiM 
cnoco6oM nonyweHMfi MHoroKOMnoHeHTHoro 
npyiKa (or necKOJibKnx AecniKOB sjieweHTOB ao 

HeCKOnbKMX TbJCnM). OCHOBHbtMkl 

npenMyiAecTBawM oKcrpysuM nanntOTcn: 
co3AaHne paAnajibHoro nonn HanpflxeHind b 
npoL^ecce yMGHbiueHMn nnounaAH nonepeMHoro 
ceMeHun; roMoreHHcxjTb n/iacTHMecKoro TeMennfl; 
3HaHMTenbHoe yMehbUjeHMe n/iou^aAi^ 
nonepeMHoro ceMeHHW. OAHaKO, aha 
o6ecneHeHHfl i^e/iocTHOCTM KaK OTAenbHbix 

BOJIOKOH. TaK VI BCefO npOBOAHUKa. 3KCTpy3M« 

cxx^TaBHfaix saroTOBOK MOJKer nponsBOAHTcn b 
onpQAeneHHOM reMneparypHOM MHTepaane. 

Bbi6vipaeMan reMneparypa 3KCTpy3viki 
nsnflercfl OHewb sa^biM napaMerpoM. B 
jiMTeparype npMBOAnTcn napaMerpbi or 510 ao 
670°C. BepxHflfl rpaHMi^a reMneparypbi 
npOABapkiTenbHoro Harpeea b ochobhom 
onpeAennercfl nporeKaHneM xkiMMnecKof^ 
peaKL^MM c o6pa30BaHvieM xpynKoro 
HHTepMeTa/uiviHecKoro cceAviHeHvin Ti 2O. hto 
npkiBOAMT BHaMa/ie k o6pbiBy OTAe/ibHoro 
BonoKHa. a 3aTeM mokot npviBecn/i k o6pbiBy 
njiM rpynnbi coceAHnx bojiokoh, hjim npoBOAHViKa 
B L^ejiOM. Hn)KHfln rpaHHL^a onpeAenneTcn 
conpoTUBJieHMeM Ae^sopMai^nH cnnaBa NbTi m 
TSM 4)aKTOM. HTO Hpn TeMnepaiype Menee 
600 °C B o. L\.K. pemeTKe NbTi nponBnneTCfl 
TeHAeHi^Hfl K BbiAeneHMK) a -Ti h ynpoHneHMK). 
KpoMe Toro. CHMTaeTcn. hto ecnn cL^enneHne 
MBAn c NbTi npov^cxoAUT b npoL\ec€^ SKCTpyanH, 
TO TewnepaTypN Menee 600 °C He)KejiaTenbHbi. 

UseecTeH cnoco6 MsroToeneHUR 
KOMno3MTHoro CBepxnpoBOAHMKa Ha ocHOBe 
NbTi cnnaaa. Bbi6paHHbii^ b KasecTBe nporoTMna 
72/, BKnK3HaK3LL^vi(^ onepai^vivi 43opMkipoaaHM(i 

nepBUMHOV^ KOMHOSMTHOf^ saroTOBKM, 

coAep>Kau^e(^ Hapy>KHyK) oConoHicy via 
cTa6vijnvi3Mpy)OLAero Maiepviana vi oceBoft 
i^vinMHAPviHecKVii^ 6jiok ki3 NbTi crniaBa. 
GKCTpyavito VI AecfxspMvipoBaHvie nepakiHHoi^ 
KOMnoaviTHon aaroTOBKM AO nojiyneHvin 
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ujecTurpaHHoro npyiKa, pesKy tuecTurpaHHoro 
npyTKa na Mepnue ahmhw, noBiopnyK) 
onepaL\nK) c6opKH b nex/ibi H3 
cTa6wiM3MpyiOL^ero MaTepnana. 3KCTpy3viK) 

BTOpMMHOC^ K0Mn03V1TH0V^ 3arOTOBKV1 M 

AecpopMkipoBaHwie c npoMejKyTOMHbiMii 
TepMOo6pa6oTKaMM, BbinonHneMbie npn 
Tewnepaiype ot 370 ao 400 °C, ao KOHenHoro 
pa3Mepa npoaoAa, npki stom reMneparypa Ann 
3KCTpy3vivi KOMnoskiTHo^ aaroTOBKvi onpeAeneHB 
B 600**C Ann BbicoKOHHoSneBbix cnnasoB m 
cn/iaBOB npoMe>KyTOMHoro cocraBa m 550 °C Ann 

BblCOKOTVITaHOBblX conaBOB. 

npeAno)KeHHbie pe)KviMbi 3KCTpy3viM 
cocraBHbix aaroroBOK noaBonnior nonyMarb 
AHkiHHOMepHbie MHoroBonoKOHHbie npoBOAa 
AMaMerpoM Menee 1 mm, a Ai^aMerp BonoKHa 
npvi 3TOM Moxer oocraennrb 10 mkm m Menee. 
OAHaKO, npeAnoMceHHbie reMneparypHbie 
pe>KviMbi BbiAaonviBaHMn Bbiabieaior b NbTi 
cnnaBe peKpvicranjikiaaL^iiio MnH Boaapar, 
Koropbie canaaHbi c viaMenenvieM cy6crpyiarypbi 
n pacnpeAenenneM Ancnoxamiv^, mto ppviBOAur 
K yMeHbLueHMK) nnoTHocTn KpnTunecKoro tokb b 

KOHeHHOM K0Mn03MTe. TaKMM 06pa30M, 

Heo6xoAMMan xonoAHOAe4)opMHpoBaHHan 
CTpyKTypa MO>KeT 6biTb o6ecneMeHa ro/ibKO b 
npoqecce nocneAHero nepeAe/ia or 
npeccoBaHHoro npyTKa nocnepjnei^ cocraBHOv^ 
aaroTOBKVi ao KoneHHoro pasMepa npoBOAa, hto 
Macro OKaawBaercn HeAOcraTOHHbiM Ann 
o6ecneMeHvin rpe6yeMbix tokobux cBoftcTs a 
cpeAHMX M BbicoKMX MarHMTHbix nojinx. 

ToKOHecyi^an cnoco6Hocrb nio6bix 
caepxnpOBOAHviKOB cnpeAennercn niiHHkiHroM 

CpJ1K)KCOV1AOB MarHVITHOro nOTOXa. OCHOBHblMVI 

L^enrpaMki nviHHviHra a NbTi npoaoAax. 
ki3roToaneHHbix no KnacckiMecKOf^ rexHonorviM (b 
orriMMMki or npoaoAoa c ncKyccTBeHHbiMM 
L^enrpaMM nnHHunra). cnyjxar a -Ti BbiAenenvin. 
nojiynaeMbie a xoAe MHorocraAi^AHbix 
HHaKOTeMneparypHbiX TepMoo6pa6oToK. 
PasMepbi n nnoTHOCTb a -Ti HacTvm na/injoTcn 

OCHOBHblMkI Cf}aKTOpaMV1 TOV^ klflVI VIHOV^ CVUIbl 

nnHHMHra MarHMTHoro noroKa. HeM MeHbiue 
AMaMGTp BbJAenviaujkixcn HacTui^ \a Bbime kix 
nnoTHOCTb, reM curibHee nviHHMHr MamnTHoro 
noTOKa M. cooTBercTBeHHO, Bbime TOKOHecyu4an 
cnoco6HocTb npoBOAa. 

PasMep HacTHL( a -Ti onpeAennercn 
MviKpocrpyKrypoi) xonoAHOi^ Aa4>opMatAMvi, 
no3TOMy Bce vicnoribayeMbie cnnaabi 
noAaepraioTcn xonoAHoA Aec^xspMai^viv^ Ann 
paaavirvin MenKOMacujra6Hof4 rereporeHHofI 
MviKpocTpyioypbi. PasanTan crpytcrypa 
MViKpononoc cKOJib)KeHvin. o6ecneMMaaeMan. xax 
npaavijio, aorioHeHvieM, - aro crpyxrypa c 
nnoTHOCTbio nseeK AO 4.9 •10''^ cm^. 
HMaKoreMneparypHan TepMOo6pa6oTKa raxof) 
xonoAHOAe(t>opMvipoaaHHoft crpyicrypbi 
Bbi3biBaeT oHeHb TOHKVie BbiAe/ieHtin a -Ti a 
creHxax nneex. Poor aapoAbiLua a -Ti 
npOMCXOAMT a oe-beMe nneflKki vi 
orpaHviHiiBaercn creHKaMM nnev^KVi. 
ri/iorHocTb a -Ti BbiAejieHvii^ canaana c 
n/iOTHOCTbio Ai^cnoKaL(viC^, Koropan a cboio 
onepeAb aaancur or creneHki xo/ioahov^ 
Ae43opMai4Mvi. TaKkiM o6pa30M, n/iOTHOCTb 
BbiAeneHMv^ rajOKe onpeAennercn pasMepoM 
MkiKponojioc CKonb>KeHvin. 06\i\ee apeMn 
TepMoo6pa6oTOK Bbiabiaaer b 6ojibiue« crenenM 
pocT BbiAe/iMBLuev^cn c^asbi. neiKejiM 
o6pa30BaHvie Hoabix aapqabime^. 

B ycnoavinx abicoxof^ crenenvi xojioaho^I 
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p,e<popMauyi\A npoBOAOB rinoTHOCTb AHcnoKai^MR 
oneHb BbicoKa M AOCTViraeT aHaneHdf^ 6ojiee 

^0 '^2 f^^2 Q 3^j^3^ ycJlOBMWX npOMCXOflMT 

sHaHMTe/ibHan eaakiMHan aHMMmnni^Mn 
AMcnoKauvi(4 KaK no reoMerpMHecKMM nptiMkiHaM, 
raK VI BcneACTBMe npoi^eccos Ai^HaMUMecKoro 
BoaBpara. MHMi^kikipyeMbix BbicoKMMki 

nJlOTHOCTSMM TOHeHHblX Ae4)eKTOB n 

AMcnoKai^MV^. TaKUM oOpaaoM, Ha creneHb 
yTOHeHMfl MMKponojioc Moryr annflTb 
TexHonornMecKne napaMerpbi o6pa6oTKM. raKne 
KaK CKopocTb BonoHeHtdfl. o6>KaTbie 3a npoxoA, 
reMneparypa BonoHeHkin, CMasKa. VMeHbLiieHMe 
MMKponojioc CKonb)KeHMfl nporeKaer BHanane 
GbiCTpo M saMeAnneTCfl. KorAa BbJTflXKa 
npeBbiiuaeT -10^, ho npn 3tom TeHAeHi^nw 
VMeHbiueHnq wnKpono/ioc c pocTOM creneHM 
Ae^opMai^kiM cxsxpaHnercfl. T.e. npki 
yaanMMeHMvi creneHM xojioahoA Aectx3pMaL^MM 
Bbiuje onpeAeJieHHOfl Be/iimiiHbi motkho 
AoCktTbcn. nycTb He cronb 6oribLUoro. ho Bce TKe 
aaMOTHoro yMeHbiueHMn pasMepa MkiKpononoc, 
a cneAOBaTe/ibHO, Aonofinkire/ibHoro 
ysenimeHbifl nnoTHOCTM KpkiTHMecKoro roKa 
npoBOAHMKa. 

Bo Bpewfi npOMeJKyroMHbix TepMOo6pa6oTOK 
Ha HaHa/ibHoft craAnn npoMcxoAMT 
ynopflAOHMBaHkie AncnoKai^noHHoC^ crpyKrypbi m 
HeKOTopwt^ pocT MMKpononoc cKonb)KeHMyi. Ha 
6o/iee nosAHeft craAnn noqanaioTCfl BWAeJienun 

a -Ti. KOTopbie oSpaayjoTcn b Kpaf^ne 
HacbJLi^eHHbJX AMcnoKai^kiflMki crehKax cySaepeH. 
Hanano BbiAeneHMn a -Ti aasnckir or CTenenn 
xonoAHOv^ Aecfx^pMai^MM, re. aennHMHa 
xojiOAHOf^ fXe(popMai\v\v\ (tanneTc^ pemaKDu^idM 
ct^aKTopoM B onpeAOJieHUM KMHernKn 
BbiAeneHMR. TaKMM oOpaaoM. Heo6xoAHMyK) 
nnoTHocTb BbiAeneHMn mojkho o6ecneHi4Tb aa 
6onee KopoTKoe speMfl. 

AOnOJIHMTeJIbHblMM, HO BecbMa 

OrpaHMHeHHbIMM B03M0}KH0CTnMM yBeJIMHeHklfl 

xoJiOAHO(4 AecpopMauMM o6JiaAaeT 

TexHO/iOTMHecican cxeMa c McnojibaoaaHkieM 
KpyoHbix aaroTOBOK. HanpviMep, AtiaMerpOM 250 
MJiki 300 MM, HO BKnioHeHkie b rexHo/iorkmecKyio 
L^enoMKy AononHMTe/ibHoro o6opyA0BaHHfl, 
CBwaaHHoro c MaroTos/ieHneM nexnoB, c6opKM 
MaccMBHbix aaroTOBOK, BaKyyMnpoBaHUfl, 
TpaHcnopTMpOBKn, Aa m pa6oTa 
HenocpeACTBeHHo caMoro ruApaannHecKoro 
npecca c ycn/ivieM ne Menee 6000 tc npuBOAur k 
aaMeTHOMy yAopo)OHM>o npoAyKUMVi ]a He BcerAa 
aKOHOMMHecKVi qejiecoo6paaHa b ycnoBMRX 
BbinycKa He6oJibUJMX napmi^ npoaoAa. 

AonO/IHklTeJIbHblMM, HO TOMe 

OrpaHMHBHHblMM B03M0)KH0CTf1Ml1 yBeJIMHeHMR 

xojioAHO(4 AecpopMat^MM o6jiaAaeT ki APyran 
TexHOJioTMHecKan cxeMa. ocHoaaHHan na 
xoncAHOM Hajio)KBHMM Aono/iHHTenbHoff MetoHoi;) 
060J10HKM Ha c(|}opMiipoBaHHbi(l B npouecce 
ropflHef^ SKCTpyaviM KOMnoanTHbif^ npyroK, ho 
TaKafl cxeMa npuMennMa aha npoBOAOB c 
ManbiM oO^beMHUM coAep>KaHMeM 

CBepxnpoBOAHMKa b MeAHoCI Marpni^e h 
ociaanHeT mhoto oTKpbiibJX rexHonornMecKHX 
BonpocoB npM MaroToaneHMn npOBOAOB c 
noBbiLueHHbJM coAep>KaHvieM cnnaaa. 

TexHMMecKan aaAana HacronLAero 
MaoOpereHMfl aaKmoHaercn b o6ecneHeHMii 
noBbiLueHHOi^ TOKOHecyu^eP) cnoco6HOCTM 
KOMnoaura aa cner yeeniiMeHMn xo/ioahov^ 
AecfxspMaL^MM nyreM CHM^KeHHR reMneparypbi 

3KCTpy3Mii. 

nocTaaneHHafl aaAana pemaeTcn raK, hto 
ecjiM B MaaecTHOM cnoco6e MaroTOB/ienkin 
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KOMnoaMTHoro caepxnpoaoAHMKa Ha ocHoae 
NbTi cnnasa. KOTopwCl BKnKJMaer onepai^nM 
ct^opMkipoBaHkifl nepBbiHHOi^ KOMnoakiTHOff 
aaroTOBKM, coAepjKau^eCI HapyKHyra o6onoHKy na 
cra6MnM3npyK>iMero MarepMana m ocesoW 
qMnnHApuHecKnR 6noK na NbTi cn/iaea. 
sKCTpyam/i m AecfJOpMnpoBaHMfl nepsnHHoi^ 
KOMnoanTHoC^ aaroTOBKM ao nonyMeHMn 
LuecTurpaHHoro npyiKa, pesKn mecTurpaHHoro 
npyTKa na MepHbie AnnHw, noBTopHoPi onepaL^nM 
c6opKM B Hexnu na cTaennnanpyioiMero 
Marepna/ia. aKcrpyann n Aa^opMHpoaaHMfl c 
npoMeJKyroHHbiMM TepMoo6pa6oTKaMM, 
BbinoriHfleMbie npn leMneparype or 370 ao 
400 °C, AO KOHeHHoro paaMepa npoBOAa. 
reMneparypa aKcrpyaiiM KOMnoaMrHbix aaroroaoK 
cocraariRer 550 - 600 °C. ro b npeAnaraeMOM 
cnocoSe reMneparypa aKcrpyauM ne obiiue 
reMneparypbi npOMe^KyroHHbix or^Kuroa. 
Heo6xoAkiMbix AHfi BbiAe/ieHMn a-ct)a3bi h 
Koropbie He Bbiabiaator KapAviHanbHoro 
MaMeneHMfl xonoAHOAec^pMkipoaaHHofl 
crpyKrypbi. 

DpoBeAeHHbie crpyKrypnbie MccneAoaaHMn 
BOXIOKOH KOMnoavirHoro npyrxa, no/iyMeHHoro b 
xoAe SKcrpyaMki npki noHM}KeHHofl reMneparype 
(380*'C), Aator ocHoaaHkie nonararb, nro cn/iaa 
b ochobhom coxpaHMfi B npOL^ecce aKcrpyauM 
crpyKrypy xorioAHoft Aect)opMai^MM. CrpyKrypa 
B0/10KOH L^eHrpanbHUX vi nepM4)epM(^Hbix 
ycpeAHnercw; raK. HanpkiMep. MUKporBepAocrb 
BO/iOKOH L^enrpaiibHbix \a nepucfjepnaHbix 
npaKTMMecKM ne paannMaercfl, b ro BpeMfl, KaK 
paa/inHMfl MHKporsepAocTM b aonoKnax 
aHanornMHbJx nposoAoa. nojiyneHHux nyreM 
ropHHefl GKCTpyauM, cocraanfler or 16 ao 26% b 
aaBMCMMocTM or CKopocrHwx ycnoBMf^ 

BblAaBflMBaHVIff. 

KpMrepneM HankiMim Mera/i/iyprnsecKof^ 
CBflaM MejKAy a/ieMenraMM KOMnoanra. ee 
HaAexHOcm Moxcer cny>Kvirb coornoiueHkie 
pacserHbix m peajibHux od-beMHbix Aonef) moam 
M NbTi cnnaBa. OnurHbie padoru. npoaetaeHHbie 
no xonoAHOMy Hano)KeHMK) AononHkire/ibHOM 
MBAHoft 060J10HKM Ha npeccoBaHHbiv^ 
MHoroBOJiOKOHHbif^ KOMnoakir a MeAHOv^ 
o6ojioMKe noKaaann, nro nocrowHHoe 
coorHomeHvie oOiDeMHbix AO/ie(^ mbah i4 cn/taaa 
Ha6nK)AaeTGfl y>Ke nocne 50% coBwecrHOM 
xonoAHof^ Ae^opMamiM, mto coorBercTsyer 
anaMeHMK) BbirnjKKH 2. B c/iyHae xonoAHoro 
BbiAaa/iMBaHviR cocraBHof^ aaroroBKVi hb 
ruApaannHecKOM npecce, nanpuMep, c ycunneM 
1600 TC. npn kicnojibaoaaHUM KonreflnepOB c 
AMaMerpoM paGonero OTBepcTkin, HanpMMep, 95 
Mfiii 130 MM MO}KHO o6ecneHMTb aHaneHVie 

Bbirfl)KKM npMMepHO or 4 AO 10 B aaBMCMMOCTM 

or oe-beMHoro coAep)tciHMn NbTi cnnaaa. 

OrcyrcrBMe pannero BbinaAeHMR a -Ti 
BbiAeneHMR a npOL^ecce xonoAHoro 
BMAaB/iMBaHkifl o6ecneMMaaercfl roMoreHHocrbio 
NbTi cnjiaea. t/lcnonbaoaaHtie BbicoKOMMcroro 
BbicoKoroMoreHHoro iriaHaHa/ibMo 
peKpMcran/iHaoBaHHoro canaaa oOecneHMaaer 
HeoSxoAHMyio xonoAnyio BbirwjKKy ao 
nonyMennfl roroBoro paaMepa npoBOAa b 
OTcyrcTBun odkhfob Ann CHHrun Hanpfl>KeHMi;^. 

B cnynae narpeBa cocraBHofl aarorosKM ao 
reMneparypbi npoMe)KyTOMHbix orjKuroB speMfl 
Harpeea mo>kho coBMecrurb HenocpeACTBeHHo c 
OAHMM M3 aranoB craAUM npoMe>KyroHHbix 
repMoo6pa6oToK. 

npviMepbi KOHKperHoro Bbino/iHeHkin 

Ha 4)iir. 1 npeAcraanen caepxnpoaoAniMMC^ 
npoBOA A^BMerpOM 0,7 mm. BKnioHatou^Hft 196 
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BOfJOKOH. c oeiaeMHoC^ AOfieR NbTi cnnasa b 
MeflHOt^ MarpuL^e 50% (CKHT 0.7-198-0.5). 
npoL^ecc naroTOBJieHMfl KOTOporo BKmonan 
onepaL^HK) ^opMidpoBaHMn nepBiiMHoC^ 
KOMno3MTHOvi saroTOBKM. coflep>KaL4eC^ weflHyjo 
HapyxHyK) oeononicy n oceBof^ m^jinHApuHecKnil 
6/iOK H3 NbTi cnnaBa. 3KCTpy3MK> n 
AecpopMkipoBaHMe nepBMHHovi KOMno3kiTHof4 
aaroTOBKM ao nonyMeHnw tuecTurpaHHoro 
npyTKa, pe3Ky liiecrtirpaHHoro npyrica Ha 
MepHbie AHHHbi. c6opKy 198 ujecTMrpaHHbix 
npyiKOB B MeAHbifl nexon, aKCTpyanio btopmmho^^ 
KOMno3MTHo(4 3aroTOBKM ppM TOMnepaType 
390 °C M AecpopMMpOBaHkte c npoMe^TOMHbiMM 
TepMoo6pa6oTKaMM ao KOHeMHoro pasMepa 
npoBOAa. 

Ha cpvtr. 2a n 26 npeAcraBneHbi o6ii^ki{^ bma 
M (pparMBHT CBepxnpOBOAniMero npOBOAa 
AHaMerpoM 0,85 mm, BKnioHaK>Li4H(^ 12684 
BO/iOKwa. c o6"beMHOv^ Ao/ieCi NbTi cnnaBa b 
MeAHofi Marpm^e 43% (CKHT 0.85-12684-0,43). 
npoL^ecc MsroToaneHMfl KOTOporo BKntonan 
onepaLikiio 0opMMpoBaHkin nepBviHHof^ 
KOMno3MTHOM 3aroTOBKM, coAsp^Kainev^ MeAHyK) 
Hapy>KHyio o6ojiOHKy m ocesoC^ i^nnMHApMMecKnW 
6noK H3 NbTi cnriaBa, aKcrpysnK) m 
Aec^pMMpOBaHkie nepBMHHoi^ KOMno3viTHo^ 
saroTOBKM AO nonyneHun luecTurpaHHoro 
npyTKa, pesKy luecTvirpaHHoro npyiKa Ha 
MepHbie ATiMHbi, c6opKy 151 LuecTurpaHHoro 

npyTKa B MeAHblC^ MeXO/l, SKCTpySHK) STOpUHHOfl 

KOMHoakiTHoj^ saroTOBKM npn TOMnepaType 
380 ^'C. Aec^opMi^poBaHne BTopktHHoPf 
KOMno3kiTHO(4 aaroTOBKki AO nonyHGHkin 
LuecTMrpaHHoro npyTKa. pesKy mecTurpaHHoro 
npyTKa hb MepHbie AnMHbi. c6opKy 84 
ujecTkirpaHHbix npyTKOs b MeAHuPf nexon, 

3KCTpy3MIO K0Mn03klTH0() 3arOTOBKM npM 

TeMneparype 380 ''C m Aect>opMkipoBaHkie c 
npoMe)KyTOHHbiMM TepMoo6pa6oTKaMM ao 
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KOHeMHoro paaMepa npoBOAa. 

TexHUHecKMP^ peayjibraT npeAno>KeHHoro 
cnoco6a naroToaneHUfl KOMnosi/iTHoro 
CBepxnpoBOAHMKa Ha ocHose NbTi cnnaea 
aaKfifOHaercw b yBennHeHnn nnoTHOcru 
KpnTHHecKoro roKa b cpeAHHx n BbicoKMx 
MamnTHbJX nonflx b cp^AHeM na 3-5 %. 

MCTOHHUKM HH<tJOpMai4HM 

1. "Meian/ioBeAeHkie m TexHonornfl 
CBepxnpoBOA^u^kix MaTepMa/ioB". FIoa peA. 
OOHepa C, LUBapua 5.. ClilA, 1981; Dep. c 
aHrn. M.; "MeTanjiypmq". 1987., cTp. 233). 

2. "MeTajviyprMR CBepxnpoBOARiMMX 
MaTepnanoB". Roa peA- T. XlioMaHa m fl. 
flbio-Xbioaa. nep. c ahrn. M.; "MeTa/iJiyprMfl". 
1984, CTp. 87 (npoTomn). 

OopMyna ki3o6peTeHt^fl: 

1. Cnoooe naroTOBneHMfl KOMnoanTHoro 
CBepxnpoBOAHMKa Ha ocHOBe NbTi cnnaBa, 
BKHiOMaioLMkiC^ cpopMMpoBaHbie nepBMHHOPI 
KOMHoaMTHO^ aaroTOBKM. ccAep>KaiMeC4 
HapyMCHyio o6onoHKy kta CTa6M/iM3Mpyioti^ero 
uaTepkiana m oceBoA L^MjiMHApMsecKMC) 6jiok \az 
NbTi cnnaBa. SKCTpyaviio m Aec}x3pMMpoBaHMe 

nepBUHHOR K0Mn03MTH0JS aarOTOBKM AO 

nonyMeHUfl luecTkirpaHHoro npyTKa, pe3Ky 
tuecTurpaHHoro npyTKa na MepHwe AnMHw, 
c6opKy B Hexjiw H3 cTa6nJiM3npyioii\ero 
MaTepna/ia, sKCTpyanjo btopmmhoJ^ KOMnosnTHot^ 
aaroTOBKM vi Aec^opMMpOBaHne c 
npoMeJKyTOMHNMM TepMoo6pa6oTKaMM, 
BbinonHfleMbiMM npn TeMnepaType ot 370 ao 
400°C, AO KOHeHHoro pasMepa npoBOAa, 

OTJlMHaiOli^HMCW TeM, HTO 3KCTpy3HK) 
K0Mn03MTHblX 3arOTOBOK npOBOAflT npM 

Tewneparype He 6onee 400^C. 

2. Cncco6 no n.1, OT/inHaiou^nC^cw rew, hto 
SKCTpyanio KOMnoanTHbix 3aroTOBOK npoBOA^T 
npM TeMnepaType npOMe>KyTOHHbix 
TepMoo6pa6oTOK. 
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